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What Is Claimed Is: 

1 . A method of forming a silicon carbide barrier layer on a substrate, comprising: 
^vvf^^^y^ a) n^roducing silicon, carbon, and a noble gas into a chamber; 

3 b) initiating a plasma in the chamber; 

4 b) reacting the silicon and the carbon in the presence of the plasma to form 

5 silicon carbide; and 

6 c) depositiJ\g a silicon carbide barrier layer on the substrate in the chamber. 
1 2. A method of claim\l, wherein the silicon ^mprises a silane. 

1 3. A method of claim 1 Wherein the silicon and carbon are derived from ^^onimon 

2 methylsilane, independent of other carbon sources. 



1 4. A method of claim 1, further comprising depositing the silicon carbide barrier layer 

2 at a temperature of between about 100° to about 450"^ C. 



1 5. A method of claim 1, further comprising depositing the silicon carbide barrier layer 

2 at a temperature of between about 300° to about 400° C. 

1 6. A method of claim 1, further comprising producing a silicon carbide barrier layer 

2 having a dielectric constant of no greater than about 6. 

17. A method of claim 1, further comprising producing a silicon carbide barrier layer 



2 having anjeffectiv^dielectric constant of no greater ^an about 3. 
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18. A method of claim 1, further comprising producing a silicon carbide barrier layer 
2 which is copper diffusiorWresistant. 



1 9. A methodVf claim 1, further comprising producing a siUcon carbide barrier layer 
having a coppeV ^fra^ion of about 300 A or less. 

1 10. A method \of claim 1, wherein reacting the silicon and the carbon comprises 

2 reacting the silicon and the carbon while maintaining a chamber pressure between about 6 
O 3 to about 10 Torr. 



Hj 1 11. A method of cmim 1, wherein reacting the silicon and the carbon comprises 

rU 2 reacting the silicon and th\ carbon using an RF power supply supplying a power density of 

^ 3 about 4.3 to about 10.0 \^2X\.% per square s e n th n e t^ to an anode and cathode in the 

^ 4 chamber. 

N= 1 12. A method of claim 1, wherein providing the silicon comprises providing a silane 

S 2 flow rate of between about 10 tci about 1000 seem and providing the noble gas comprises 

3 providing a helium or argon flow rate of between about 50 to about 5000 seem. 

1 13. A method of claim 1, wherei\i providing the silicon, the carbon, and the noble gas 

2 comprises providing a methylsilane frow rate of between about 30 to about 500 seem as 

3 the silicon and carbon source and a helium or argon gas flow rate of between about 100 to 

4 2000 seem as the noble gas source andVurther comprising reacting the silicon and the 

5 carbon in a chamber pressure range of abo\it 3 to about 10 Torr with an Rlj^p^er source 
k 6 supplying a power density of about 4.3 to\bout 10.0 watts per square cciiiiinictor' to an 

7 anode and cathode in the chamber and a substrate surface temperature of between about 

8 200° to about 400"* C and having a showerheaa,^to substrate surface spacing of between 

9 about 300 to about 600 mils. 
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14. A method of cl^m 1, wherein the silicon carbide barrier layer comprises an etch 
selectivity ratio o^^4pastSabout 40 to 1 . 

15. A method \f forming a silicon carbide passivation layer on a substrate, comprising: 

a) introtiucing sihcon, carbon, and a noble gas into a chamber; 

b) initiaflng a plasma in the chamber; 

b) reacting the silicon and the carbon in the presence of the plasma to form 
silicon carbide; and 

c) depositing a silicon carbide passivation layer on the substrate in the 
chamber. 

16. A method of claim 1^ wherein the silicon and carbon comprise ^methylsilane. 

17. A method of claim IsV further comprising depositing the silicon carbide barrier 
layer at a temperature of between about 300° to about 400° C. 

18. A method of claim 15, wherein reacting the silicon and the carbon comprises 
reacting the silicon and the carbon u^ing a chamber pressure between about 6 to about 8 
Torr. 

19. A method of claim 15, further comprising producing a silicon carbide passivation 
layer having no substantial penetration of mc&isture. 



20. A method of claim 15, wherein reacftng the silicon and the carbon comprises 
reacting the silicon and the carbon using an RF^iJbwer supply supplying a power density of 
about 8.6 to about 14.3 watts per square oontityoto r to an anode and cathode in the 
chamber. 
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1 21. A method onclaim 15, wherein providing the silicon, the carbon, and the noble gas 

2 comprises providing Ji methylsilane flow rate of between about 100 to about 500 seem as 

3 the silicon and the carWon source and providing a helium or argon gas flow rate between 

4 about 1000 to about 2000ysccm as the noble gas source and further comprising reacting the 

5 siUcon and the carbon in A:hamber pressure range of about 6 to about 8 Torr with an RF 

6 power source supplying a paower density of about 8.6 to about 14.3 watts per square 

7 -©efSmetep to an anode and ca^ode in the chamber and a substrate temperature of between 

A. \ 

8 about 200° to about 400° C ahd having a gas dispersion head to substrate spacing of 

9 between about 200 to about 600 mils. 

1 22. A method of claim 15, wher\in the silicon and carbon are derived from a common 

2 methylsilane, independent of other carbon sources. 

1 23. A substrate Having a silicon carbide layer, comprising: 

2 a) a semiconductor substrate; 

3 b) a dielectric l^er deposited on the substrate; and 

4 c) a silicon carbid^ayer having a dielectric constant of about 6 or less. 

1 24. The substrate of clkim 23, wherein the siUcon carbide layer comprises an effective 

2 dielectric constant of about or less. 

1 25. The substrate of claim 23, wherein the silicon carbide layer comprises a copper 

2 diffusion of about 300 A or less.X 



1 
2 



26. The substrate of claim 23, Wherein the silicon carbide layer comprises an etch 
selectivity ratio of at least about 40 toM. 
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27. The substratA of claim 23, wherein the siUcon carbide layer is produced by the 
process of providing ^icon, carbon, and a noble gas comprising providing a methylsilane 
flow rate of between abbut 30 to about 500 seem as the silicon and carbon source and a 
heUum or argon gas flow\ate of between about 100 to 2000 seem as the noble gas source 
and further comprising reaching the silicon and the carbon in a chamber pressure range of 
about 3 to about 10 Ton* witlAan RF power source supplying a power density of about 4.3 
to about 10.0 watts per squareXe oRtimeter to an anode and cathode in the chamber and a 
substrate surface temperature of between about 200° to about 400° C and having a 
showerhead to substrate surface sfbacing of between about 300 to about 600 mils. 



